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IDENTIFYING PEER INSTITUTIONS FOR
GRADUATION RATE COMPARISONS

The graduation rate of bachelor’s degree granting institutions has drawn considerable interest
over the past decade. This study used publicly available data to identify the institutional
controllable variables that influence graduation rate and to group colleges using these factors.

Correlation analysis was used to identify the institutional variables associated with the six-year
graduation rate of the fall 1993 freshman cohort for over 1400 colleges. Factor analysis
identified five principal components that account for 79 percent of the graduation rate variance.
The components are student academic ability, presence of non-traditional students, presence of
disadvantaged students, institution sector and institution mission.

" Cluster analysis was then performed to group 971 colleges based upon their factor scores on the
five principle components. Cluster analysis was found to be unsuitable for establishing a
completely objective grouping of peer institutions for graduation rate comparisons.




IDENTIFYING PEER INSTITUTIONS FOR

GRADUATION RATE COMPARISONS

INTRODUCTION

In recent years there has been considerable interest in college graduation rates. The Integrated
Postsecondary Education Data Set (IPEDS) Graduation Rate Survey provides a standardized way
of reporting six-year graduation rates. Most of the studies of postsecondary graduation have
focused on student characteristics and experiences that influence persistence and graduation.
While individual graduation factors are important, many cannot be put into a useful format or are
unavailable for institutional comparisons. This study focuses on institution controllable variables
associated with graduation. Who should we compare ourselves to? Are there factors that we, as
an institution, have control over that will improve our graduation rate? Is there an objective way

of identifying our peers for graduation rate comparisons?

Many colleges establish peer groups for bench marking and other comparative activities.
Identification of one’s peers has been subjective. A number of coalitions have been formed for
data sharing (HEDS, AAU, etc.), but each is limited to a select group of institutions. Formation
of the coalition may be on factors unrelated to graduation. Some data exchange groups collect
specialized information (such as average family income), but again the data are for a limited

group of institutions.



OBJECTIVES

This study tried to achieve three objectives:

. Identify institution controllable variables that influence graduation rate.
. Use publicly available data.

. Determine if there is an objective way to group institutions for peer comparison.

PROCEDURE

The dependent variable in this study was the six-year graduation rate of the fall 1993 freshman
cohort (reported by US News and World Report in fall 1999) at bachelors degree granting
institutions. The literature suggests that there are at least twenty institution controllable variables
associated with postsecondary graduation. These variables can be categorized as student

demographics, student academic ability and institutional characteristics.

Numerous studies have found gender and ethnicity as important student demographic variables
(Astin, 1996). Socio-economic status is also important (Lavin, 1997). This study used percent
male undergraduates and percent minority (calculated from IPEDS Fall Enrollment data), and
percent on financial aid (using College Board data) as measures of these factors. The presence of
older students also impacts on a six-year graduation rate (Robb, 1988). The average age of

undergraduates (using College Board data) was used to reflect the presence of older students.



Student academic ability is an obvious factor in graduating from college. High school class rank
and standardized test scores are often used to make admissions decisions. Two measures of class
rank are available as public data - percent of new freshmen in the top ten percent of their high
school class and percent of new freshmen in the top 25 percent. Similarly, standardized test
scores are reported as the score at the 75th and 25th percentiles for new freshmen. Class rank
and standardized test scores are available from College Board data. Standardized test scores are
frequently reported as SAT Combined scores. However, a significant number of colleges use the
ACT scores. Fortunately, there has been a way to convert ACT scores to SAT scores.(Marco and
Abdel-Fattah, 1991). Another possible measure of academic ability is the percent of

undergraduates taking only remedial courses (calculated from IPEDS Fall Enrollment data).

Institutional characteristics take many forms. Primary is the institution’s mission. Sector (public
/ non-public) and Carnegie classification are good measures of mission (from IPEDS Institutional
éharacteristics data). Geographic variables such as region of the country, setting (urban/rural)
and competition (measured by the number of other bachelors degree institutions in the area) can
be obtained from IPEDS Institutional Characteristic data. An institution also has control over its
overall size, the size of its undergraduate student body, freshman admissions selectivity, percent
of undergraduate classes with under 20 students, student/faculty ratio, percent of the education
and general operating budget spent on student services, and percent of undergraduates living in
housing. Institutions have less control over the percent of undergraduates attending part-time and
the freshman one-year retention rate. College Board data, US News data, and IPEDS data were

used to populate these variables.



Faculty/ Student Ratio was calculated several different ways using IPEDS Fall Enrollment and
Staffing data. Total students to total faculty produces one ratio. Total undergraduates to total
faculty produces another, as does full-time undergraduates to full-time faculty. Finally, there is

full-time equivalent (FTE) undergraduate students to FTE faculty. All were calculated.

Institutional setting was dichotomist into urban/rural for further analysis. The Carnegie
classification code did not lend itself to data analysis, so it was disaggregated into its component
parts - liberal arts/comprehensive curriculum focus, doctoral degrees awarded and federal
research dollars. Region of the country could not be used in the analysis because it could not be

meaningfully recoded for further analysis.

ANALYSIS

Correlation Analysis

Zero order correlations were calculated for 28 variables. Some of the variables were variations
of the same measure (SAT scores, high school class rank, student/faculty ratio). The variable
with the higher correlation with graduation rate was retained for further analysis. Variables with
a .05 level of significance or better were retained in the model. Figure 1 reflects the results of the

correlation analysis.



FI8VIIVAY AdOD 1S39

8 a

FIVY NOIIVNAYYD ONIONIANTANI SETAVIVVA T dO9Id

T8AST T0°0 89Ul 3© 9OUEDTITUBTS xx
19497 GO°0 Ul 3e 20UeDTITUBTIS «

\ 4

|

[CAA £
NOILVAQWED
yv¥dx XIS

A

sjuspnis 0¢
Iapun YiTm sasseT) ajenpeabaspun Jo Juadasg
(Teang/ueqan) HuTlzas
¥»xB3IY¥Y 9yl Uut
suoT3inlT3isul butjyuean saabag saoroyoseg Jo zaqunpy
«xO0T3eYd A3[noej swWI3-TTnNI [B3IOL O3 S3U3IPN3S [P0
S9DTAISG IUSPNIS I0J
pasn sainjTpuadxy TeIausH ¥ uOTIIRPONPY JO JUIDIVG
xx938Y UOTIUD]1dY IBSX-dUQ UPWYSDIJ
xxAITATIDDTOS SUOTISSTUPY UPWYSDIJ
xxDUTSNOH UT BUTATT] sejenpeibrspun JO JusdI8d
xx2WT3-3Ieg DuTpuslly Sajenpeabispun Jo 3Juadisg
junodpeay ajenpeabispun TeIOL
JUNODpPEay TB1IO0]L
xxSIBTTOQ YDILasay TeIispajl
xxPOPIBMY S93BI03D0QJ TP3IO0L
xxUNTNDTIINY aaTsuayaaxdwo) /s3Iy TeIaql]
UOT3EDTJTISSPTD 9Tbauae)
Ax3uno) ay3 jo uoibay
»x (93BATIJ/O0TTANd) I0323§
{SOILSTYILOVYVHD TUNOILALILSNI

xxS9SINO) TeIpaway

ATup butye] sajenpeabispun JO 3JuaDIdg
xxSSBTD TOOUDS UBTH IT8YL JO

ggg dog 9yl uT uswysaIljg MON JO 3JuadIdg
xxSSBTD TOoouds YbBTH ITaYL JO

g0T dol @2yl utl uswysarj MSN JO 3Jua2I3g
»x O9I0D§ IVS

pPauUTquo) (pPe23I92AUOD) OTTIUIDISG U3Ge
x»x 9I0D§ VS

pauTqwo) (pe23I2AUO0D) STTIUSDIAG U3IGL

LA ‘XALITIEY JDIWAQUYOVY INIANLS

xPTY Te1oueputd BuTaTodsy 3jusdisd
xxS93enpeabispun jo aby sbeisay
xxA3ITIOUTW 3JuaDIad
STeW 2uaDaIsg
{SOIHAVYOOWEA LNIANLS

Aruitoxt provided by Eic:

E\.



Factor Analysis

Factor analysis was used to identify inter-relationships among the variables. It is useful in
providing insight into the underlying structure of the data. The goal was to account for a large
part of the variance with as few variables as possible. Discriminate analysis was not used
because we did not want to impose a structure on the data through a hypothesis. Instead we let
the data define the structure. After data reduction, standardized factor coefficients were used to
calculate factor scores for each institution. Stepwise regression was used to assess each factor’s
contribution to the variance in graduation rate. Table 1 reports the factor coefficients from factor

analysis.

Cluster Analysis

Cluster analysis was performed using SPSS. Factor scores define an institution’s placement.
There are a variety of different methods for doing cluster analysis. The nearest neighbor method
was used to group clusters. Cluster analysis does not produce just one, optimal solution. The

cluster analysis was repeated several times to bracket-in the optimal number of clusters.

RESULTS

The correlation analysis allowed us to reduce the number of variables used for further analysis.

Percent male, total and undergraduate headcount, student services expenditures, setting and

10
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classes with under 20 students were dropped because they failed to reach a .05 level of
significance. The 25th percentile SAT scores, the percent of new freshmen in the top 25 percent
of their high school class, and the total students to total full-time faculty ratio were kept for
further analysis since these variables had a higher correlation with graduation rate than did their

counterparts.

Factor analysis identified five principal components associated with graduation rate. These five

factors accounted for 78.8 percent of the variance in graduation rate.

- Academic Ability - Student academic ability accounted for 59.5% of the variance in
graduation rate. This factor was primarily defined by the average combined SAT score, freshman
retention rate, percent of freshmen coming from the top 25% of their high school class, percent

of applicants admitted, and the number of colleges in the geographic area.

- Non-Traditional Students - The proportion of the undergraduate student population that
were non-traditional students accounted for an additional 9.4% of the variance. The percent of
students attending part-time, average age, percent male, percent living in housing and student /

faculty ratio contributed most to this factor.
- Disadvantaged Students - The third factor was the proportion of disadvantaged students

in the undergraduate population. It accounted for an additional 4.3% of the variance. Percent

minority and percent taking only remedial courses were the primary contributors to this factor.

13



- Institution Sector - The institution’s sector accounted for another 2.8% to the variance.

It was primarily defined by the sector and percent of students on financial aid.

- Institutional Mission - The fifth most significant factor was the institutions mission. It
accounted for another 2.5% of the variance in graduation rate. Liberal arts/ comprehensive
curriculum focus, doctoral degrees awarded and federal research dollars primarily defined this

factor.

The factor scores were then calculated for each of the 971 institutions that reported data for all of
the relevant variables. Using the disaggregation method of cluster analysis, a variety of
groupings were calculated. The results were not very satisfactory. The thirty cluster groupings
contained from one to 603 colleges. The clusters can be viewed at www.temple.edu/mdev/SIS

on the Internet. There is a certain amount of face validity to the groupings. However, in the
large clusters there are some unexpected groupings. To be useful, a college would have to try
various numbers of clusters to find a satisfactory comparison group. For the thirty cluster groups
that have only one or two colleges, reducing the number of clusters to ten may be needed to
identify a meaningful group. Similarly, the large groups may need fifty or sixty clusters to form a

meaningful group.

CONCLUSION

Clearly the factor analysis was the most important outcome of the study. Almost eighty percent

14



of the variance in graduation rate can be explained by the five variables of student academic
ability, non-traditional students, disadvantaged students, sector and mission. However, a fifth of
the variance is yet to be explained. Perhaps some of the new techniques, such as neural

networks, will provide better insight into the factors influencing graduation rate.

There is still considerable within cluster variance in graduation rate in even what appear to be
good clusters. Why is the University of Michigan’s graduation rate 17 percent higher than the

University of Texas - Austin when they appear to have similar undergraduate students?

The cluster analysis was the most disappointing part of the study. While the five factors
provided the structure for the clusters, determining the optimal number of clusters is still a
judgement call by the investigator. Cluster analysis cannot be used to obtain a strictly objective

set of peer institutions.

Because the study was looking at six-year graduation rates, the choice of variables was limited to
those available for the fall 1993 cohort. It was disappointing that only about forty percent of the
institutions had a full set of data, that proportion should increase in the future as more colleges
provide data for public consumption. With the emergence of information on the web and the
development of the Common Data Set, more publicly available data is becoming available every
year. This year was the first time US News included freshman retention rate data. This one piece

of data added almost twelve percent to explaining the variance in graduation rate.

10



This study produced some interesting results that should be investigated further. Why are there
significantly higher graduation rates at non-public instifutions? Some clusfers had within group
variance of fifty percent or more. If these are supposed to be similar institutions, why is there
still so much variance? Studying the differences in the outliers of such clusters may be

worthwhile.

11
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